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Abstract of JP8083780 

PURPOSE: To form a highly reliable conductor 
film at a high polishing speed by forming a film 
composed mainly of a metal on a substrate 
having recessed sections on the surface to fill up 
the recessed sections and suppressing the 
occurrence of dishing by using a 
chemimechanical polishing method using an 
abrasive containing a chemical reagent and 
etching agent. CONSTITUTION: A substrate 12 
to be polished is composed of a silicon substrate 

21 and a silicon oxide film 22 and carbon film 23 
successively formed on the substrate 21 . After 
forming grooves for wiring, openings for 
continuous wiring, etc., in the film 22 by 
patterning the films 23 and 22, a titanium nitride 
film 24 and copper film are successively formed 
on the surface of the substrate 12. The copper 
film 25 have recessing and projecting sections 
which are formed in accordance with the steps 
provided on the surface of the silicon oxide film 

22 which is the base film of the film 2. An 
abrasive is prepared by dispersing silica particles 
as abrasive particles in a mixed solution (Cu 
etching solution) of a glycine solution and 
hydrogen peroxide solution and adding 
benzotriazole (chemical reagent) to the mixed 
solution. 
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1 

So 

K'fi;?ldt®g^Jt^Sri8SbT;fe-5X-y5^>i^SfflV^ 

*i^jvjt-r i/iooo~3/ioo <D<eH-r 
BVc^umi)'^6>--fi. < t "bN - '^>y'f N - 7 xx;i/ 

fficaggrtic^fl^K&j^^Tsxet. ^^«-rsci:* 

t9EX-y5">i^S!l**75yilFR:fe±r//*fc«75 HS6 



2 

[0 0 0 1] 
[0 0 0 2] 

[fi£*<oft«] jfi¥> L s I onmwfc. ^^mimtz, 

20 \t. C.W.Kaanta^^> K.D.Beyer iB(CJ:'::>Tif 

Ig^nrv^^ (VMIC Conference 1991 p. 144 C.W.Kaanta 
et.al.,U.S.PatentNo. 4944836 Beyer et.al.) o 
[0 0 0 3] Sfc. LS I <Dnmit(DWiMJ)^^. 

C u ^ESIttlBf ^: LTffl l.^^^'&Jt CM P aiB^ftJffl b 
^ 2-27882 2^^««iC<J:r)li^$nTVi^. ilCO 

J; ;i (D^(Dmmis^ ^ u ^ wsx ^ u - v^t c u ^ 

[0 0 0 4] 

[5^W5j/^ill^bc}:3i:-r^^S] Vf)^\yUf)^^^ ±IS<^ 
aJ62.^iB®?^*£^SJ-<fc 0 C u lC«Sr#;^S t?&< 

[0 0 0 5] CMPft$B^?iJfflUfcWE^J^fiKtC 
LS lEig^J^^t-^cO7!>t0iji-e»^o CMP 

[0 0 0 6] *5!Kli75^;6^^.Slrg^T:^$nfc'feC0T 
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(3) 

3 

[0 0 0 7] 

[0 0 0 8] -Tsfet)^. ^ffilCHSR^Wf 5 

•r-5. 

[0 0 0 9] Sft:tbTtt, v'Un>*«, T 

FT-LCDffl©j!J7X»tR, GaAs^®fl:^«l#« 

[0 0 10] ^S*i)«^*t-r5««i:LTI±, Cu. 
Cu^^. Ag. Ag#*> AK Al^*. W. 

=tlS-r?>) > BTAf|««i:. «A«BTA®'<^>-fe'>S 

UT!/-;!' (TTA) ) cns*"&tyJi^«i^ ^ 



#H¥8-8 37 80 

:feJ;tJtcn^®«jS®SI»fls*fctt^neoji-&4». N 

-'^>V'f;i'-N-7xr^;wt Hn:4^->;i/75> 

T. BPAt^lg-rS) > BPA!^^^^^&fflV>SC:i: 

Zktt) *«^b-&4*>**»*UV». BTA. BTAKS^jt, 

C!5;l(iB P A®'^>-(f >^®— :?®*^ll^5;^9'''^^ 

-eggibfcfe®^-^. cne>2:-&tfii-&®i«. 
^^srSiW-r^. *&. BP A, BPA^^*, ;ine 

[0 0 11] ^KSij^iJ'fr-swffwxy^^i^S'J 
-e®tt«fcj;ojia:M#?-r^;:t*^-t?#s. mfL 

yUv'>^®T5y»K> TSHBSK. feKliJl 
ne>®Jl^Si:. jgKft;** (H2 Oj ) > WR. 

iS^K. :ty>*^®Kft?i'li:&^^^^"^^>^^ 

fl:T>t-'>A^. i7DAK^®*Sat?&fflViSCi:t) 

[0 0 12] Sfc. ^SSSJ«»i:-r2>«lBfAtw*fctt 

xg^V>5?T5>t®S^*S^> 7xU->7>-fl:*U 
■^At'J >Kt®}g-&*^tfS:fflV>5::i:*iT?€^.. 
[0 0 131 ^SI&i^5J-t-rs««i:fl:#iS^lt*^S 

T«, CMPtt±iafl;¥lim*J;t;:xy5^>i/ffl*-&* 
UT±IBX-;9^>i^*'&%U. ±lBfl:#tt*s^^rb 

t «®«-&. CMPlC:l3ViTfti^iim*We»Jfc^ftl-rS 

#. ^igpgjc*viT€effl-rsw^»iffl®>'X;vt. m 
we»lffl®/X;i'tttSiJ®/X;i/*«>v»tt 

[0 0 14] *^?«(c:*3HTli. weS!l®3^fl: 
9 t**S»-rs^i>SrD0lB5-rsCt(Cj;D. S^lCitSViP 
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!|#ffl¥8-8 3 7 8 0 



[0 0 151 *mm\t. ±mmm:^m^MfSi-r^ 

[0 0 16] 

[0 0 17] fi^T, ^SS:±f£5)-frstti|6f*tCu»*J 

K<fcKOCuOt>b<»Cuj OtBTAt^SSiSbT 
CU (I) -BTA^SVHiCu (II) -BTAT^S 

[0 0 181 S2 (A) lC:felt5CuK 

ns. c:tHc.tOBtlibfcCuR2 5©i!h»ttXy5"> 

*wj^$tiT0i.5®T?. et^^^X'y5^>^'^Enft:v». 

5(Dg^A^/h5</i5. CuK2 5®IHg8±»C 

c^«anTVi«»cuK2 536«artiibTx-y5">y**jt 50 



u *SfS bT[Ba5©*Cja^ J; < C u *3S#$-li-S :i t 
[0 0 19] is.i&. ±^«g^s^*-r^:5j£tUT 

[0 0 2 0] ^S&*^i>i:-r5«m«WS«« 
•T?*0> '(t;#ttlSI**BPA-r».5J&&Cfe±£i:I^«l- 
gi?^-r SJlt^^-C^So -f^t)^^ WKICBPASrgE« 
S-B-fcii-&. W4>WOxi:BPAt*iSJSbTW-BP 
A-P^^t W+ V- h'fb-&%*> SIR*«W|g±CK 

fcb<l4S?S*^ -ri^t3-&WS;^5iTXu/5^>:J/T 
^ ■5'fb^S:fe*SSrWT^X >y 5^>if SiJ®#ttTfC*V^T 

ilfl:*fc««**«iiH-r5«aKtbTfPffl-r*. * 

fc, ;i®«aKtt> CMP®!SlcW««fTt>b<««f« 
HtifeaW • «tt«J{C««-r^CtC<tD«^tb 

[0 0 2 1] 

[*ig«»|] £AT, *5!?B&0H*#MbT:&«^e«)lcSi?a 

sgB&s^-r«E»S0-pfe5. 0*1 ittHiEnite^^K^ 
«w«»«i 2*t-e®«w«ffi'&waf'''«y H 1 3 

BitBTSW^^Sii 4±(cmo*ttte>nTtis. sfc. h 
^\ym^mmn9 \-zwsL-^nitmmnm^'^ 1 5 

®wfi»J«iss^i 5«> wesji 6®ttii&es:a«i-r 

[0 0 2 2] 0 2 (A) *IIJSfi9J-t?ffiffl-r-5«W« 

S« 1 2 ss^f Sfffi0Tfe-5o ci®»WiSS« 1 2 

©J:3CbTfP»t--5. *T> ->U3>Sfi2 l±lCff 

$lMm@S®->'j3>Kfl2R2 2S:J^f£b, ^®±C 
iSdS^if^ h D >X/ty ^ U >i^fetC± DJS^*>I 1 0 n 
m®^3ilK2 3SJg^-r-S. ^Vi-e> a«®7*h'JV 

7 -xe^3<ky^R^^tt'f * >x -V 5^ > ^^xec± 

D. ^*K2 3fei;t/->'J3>K'fbK2 2^/t:S'--> 
i^bT. ->Ua>Kfl:K2 2tC«S0. 4~10Mni. S 
S 0 . 4 m®E»ffl«*5*t^S^i^ffi«ffli8?L^'^J^* 

DB3 5 0nm®Sfl:?3'>K2 4^£}g^b, 5l#ji# 
itSSTi^:?^ ha>XA>y5"J ^i'feCJiOJP^^ie 0 0 
nm®CuB[2 S&Jgffi-rSo 02 (A) (C^-TAo 
»C, CMPitH^®Cul^2 5t4«{t:Tfe2)->U3>Kfl: 

K2 2 ic^ttenfcasjciifSEbT^oiadij^sr^-r 
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(5) 

7 

•5. 

[0 0 2 31 rroi^lCL-Tf^SLfcftWe**! 2* 

CuO«*^*EISfe±0:Cu:/^i^S:}e^bfc. CM 
->> (Cz Hs O2 N) *gjKtO. 4 4^)1/^)^}- 

jKOiaS'ft:*** (H2 02 ) (Cu©x 

3 0nm) ^5. 3 Sfi%Ti^m31i-. $^JtO. 0 0 10 

1 -y hju©'^>y b'jyy— ;P (Ce Hs n 
m^kmt^ mm&f} 3 o o g f /cm' , 1 4 

:fej;rj^ft^5^^>;'^'5f:-'l'^l lomteSl 0 0 r pmt 

[0 0 2 4] CMPWig*. 2 0 nm/ 

i6|:fej;afCu:/7i'*J&*£-r^fc:®{C. CuK2 5t* 

2 4fci»*b/iltn«7a:^35:V^ ^fl:^^>K2 4©Sf 
«jiattCuK2 5©W0aS±»3il<*?l3 Onm/i)- 

2 5 ©W^A^^fl:^^' >K 2 4 ®W0<fc 0 
fc*^j^tTS'ft:^3'>K2 485»i:itKbTCum2 5© 
SS^J-ttCaS? t;fS:5©Tf, C ulS 2 5 ©*M±lc«aiK*» 

}g*K$nTCuR©WK*«-enK±Ji*&v>. c:©^ 
^iBs^iEsm^afiWR-caiKufctc^, 02 (b) 30 

[0 0 2 5] ^*3. CMPJC^feViTCu^Stt*^:^ 
T^®"P. CuR2 5®*ffiC»4Cu, CuO. Cuj 

o, cu (OH) xi|*tilffif^a:%;^^ns*^ bt 
salt*. 

[0 0 2 6] BTASSlnLfcWSSflSrfflViT. 
CulC>tJ-rsW«^«©®Sft#ttSrPl^fc. 2^©^ 

WeE*e400g f/cm' tb. WS^:fe«k 40 
a:K^?-t'?'i'*-'l'^'©ia<EScf**'-6 0 r pmtL 

fc. w«MK©?tis*»a«ft> ja*®m (i/t) sr«i 

tt(cbT:^n5'hbfciem«:S3ic^-r. 03*^^?^^ 

di^i^c, ^mox:ip^mi 0 o'c*-pcfeviT. 
we5i«®»-r-sias®2»s (i/t) tn, sts-tt 

5. c©c:t». cuK2 5«ffi^c^e«^^n^>«»e a 



!|#IB¥8-8 37 8 0 
*t, CMP tc:fe V^TWSe^t) U < }tmm/^ y F {C J; 5 

flaw • «««f^fflfcj:D$s»ci**$n*c:t*s* 

[0 0 2 7] *rc. BTA©^lin»lC?tT2>WS3SS*5 
<ktXX>j^^>i''aS©S'ffcC'Ot»TiS^?£:. -^-Wife** 
a4fcS^-r. S4®i^77JC*5ViT#tt«^^U->>0. 

1 2 t;l//'J y hJHC^*-r-5BTA®^aiaS:SL, SE 

e)*^iS:J:5C, BTA®aSllBU!4ti«-&ttt. WSJift 
fi*53 5 0 nm/^i-. 3iy^>ifmmm4 5 nm/» 
tii5Vi*t, BTA&miHlbTVKi:8fS)i«^<fct;x>;/ 

jiffiiiBTAo. i^ejv/'u y h;i'T?etSfia?abTCi5 

t#;^en*<. Sfc. Cu^2 5S:«S-r^)fc®l-i£MI 
;a:BTA®Stt, 0. 0 0 1 t;l//'J 5/ hJl&rf<0^< 

[0 0 2 8] ;*C(C, BTASO. 0 0 1 ^;i-/'J hJW 

c^^viTP'^fc. ;i®t#. w«^«®ia«tt2 s-c-^ 

y®IsIKS:tt*(C6 0 r pmtbfco ■?-®i^:SS0 5 tC 
^JUTJt«H«IC*D, -?-®iSSttS5®i^7 7®ll^ 

mi^m-cf^^^n^^m\zmM^nx\>^^L^^^ti 
5i«s:H 3 c*-r^iiK-r®ef«3i«o«*-^±tf s - 

[0 0 2 9] ^{C, f'-^ «;/2^>i^»©e«Hife#ftJC':3 

cuiK2 5i&^umt^^>m2 4=s:-r^xm^vrz.m 

SrWSi^TNftbfco 06:d>eBJ?./&^i^<fc5lt. Cuffl 
»ji*-Eia®^-<'!y-»;5'<itt> Sm^mHi^ 1 0 um<Dm 

m't'^mxmi s o nmT»o> mm±mimm(oi3i\>^ 

C u Bl 2 5 nfc«SIK*<^«W tfit^b 

X\i'^^Z.Lifij/^f}^^, 

[0 0 3 0] *$li605Ci5<,iTB, »WSKtbTCu 
Bi*fflVifcJg-&JCOViTBl?IUTV^-5**. C u ICii>»® 

LTCuKil-®^)!!. 0?x«Ag, AK W^®^^c: 

[0 0 3 11 *ilJ6«S||ci5liTtt, W^^tb 

T->'J*fi^®*!£ffll'^fcS^i'^''^TSi?qbTVi5 
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9 

[0 0 3 2] *fc. *SISg«^rc*5ViT{i. X^:;?>^a!l 
^y»»^:TaH«6»©jg^Kt. iSSflS** (H2 O 

[0 0 3 3] ^Tz. ^^mm\z^^^x\t. mm/^y hic 

(ltgj{?lll) WSSHtbT. 0. 12^)V/^)yh)l<D 
v^TK^JSch 0. 4 4 ^Jl^/U h;i/OjiiK>fb*^ 

LT'>U^e^ (^^Sg3 0nm) ^5, 3**%^ 

mm t mwz lth 2 ( a) ic^-r«w«s« 1 2 c 

[0 0 3 4] CMP«)je^> mmMm\tm2 5 Onm/ 

4 MmgB««iJc:feViT«^>f !y-»^S7&^*53 0 0 nm 
T»D. 5Mm£il±(DKSIilr*V^TttE«ffl«rtOC 

immm2) 0 7 (A) \t. *^«T?ffiffi-r^«wB 

SSI 2^^-r Brffi@-C*So CCDKWJiSSl 211:* 

(Oct 3 bxff «f u ^3 >s« 2 1 ±izm 



6) i|$M¥8-8 3 7 8 0 

$ 1 /rmSK(Z)vU3>K^kK2 2*jei3co S 
«(D:7:r v^^:7-Y-x@:fecfcr;s>5tt^:t>x-/ 

^>^X@lCctD. >-Ua>m^k^2 2^/t5^-'X>^ 
UT> vUn>Kft;K2 2{C*sO. 4-'10/im. gg^ 

0. 4 iimommmm^^zfmm&mmmiLm^m^r 

^SlC<tDW^*92 0 nm<D^^>m3 

7 OnmCO^>ft:5"^>P2 4^^^U. 5I^^^Ax:7:y 

1t^>^x^> (WFe ) :tf:3^*«kr;**^Jx<7>ig'&:tf 

>^-/ hWIK3 2€:J^^rSo 0 7 (A) {C^f<t5 
IC. CMP itffif OWIK 3 2 llSfrT*^ U 13 >K^blK 

2 2\zmn^nrcmmz7k^vx^f)Bamvt^m-r 

So 

[0 0 3 5] ^KOJiaiCbTf^SbfcffififSSfel 2S: 

0 1 \z^'rmm&m^m^^xcMF^m\ smmm^ 
mhr:immm\t. 5itim%(om9tityi^myi^mm\z. mm 

20 fe^tbTT;i/^:^&T (^i^KIES 0 nm) ^1. 0 

BE^? 3 0 0 g f /cm2 . WB^S 1 4:fectt)^K^^ 
^ KOEHlfeScl 0 0 r pm^:L> BfS^S 

[0 0 3 6] CMP<7)j^m. W^MSfl*?J3 0 Onm/ 

30 >B[3 l:feci:t)^^fl:^3^>K2 4 fe|»56L)^ltn«;^iE» 
;^^io ^^>^3 l:feJ:U^^ft:^3^>^2 4(D^S3*^ 
fiWIK2 5^^t^:^^ral;*?^3 O Onm/^J^Tfcofcfc 

3lc^fJ:5JC. CMP(c<t05g*bfc^JSL3bnsffi^ 
[0 0 3 7] CMP{C:feViTW^B{3ll> W, W 

40 wLh^v-v«i^m^i^^\.xmm^WLn^o 

\z. 5'^*:/'»^5^SoBBS6tt#tttCt3l>TiS'<fco ^ 

>M3 l45j;i;Sfl:5^:$^>K2 4^'r-<TB^*bfc^^ 

yzy>^m\t. mmmf)^l O /imOSSS^' 
*g5T*D5 0 nmTfeO. |g|B±t^SraSco;5:VigST 
»o}?ho ^Tc. mmm?^^^'^^\zm^VX^. y^^yiy 

K3 2±jc?g«^nfc«giR3&^«Wlc«libTViSc: 
5^ Lffl^f)^^. 
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[0 0 3 8] :¥^mm\Z^\'^X\t, SWIgKtLTWie 

[0 0 3 9] ±sssifiCTT«, mmmw^iLV 

^V<\tZ:<Dm^iJ7,\ZHi iS7.^miMVTcf}X^m^^ 
TWK©S*?riES*ff 3 t« bT t>*5!?«»je« Rl 

i Nm. T i s i ssoe^u-tJ--f HB^©±ics*?Wtrw 

[0 0 4 0] **i60itC:feV^Ttt. Wefi^tL 

[0 0 4 1] ±tz, **Jg09tC:feliTfl, X-y^>i^SfH 

rd&^\z^\>^x%nmommm^n^. 

[0 0 4 2] Sfc. *lliS«iitC:feViTtt, WSZ-^-y HtC 
5^;K 5j?UX-7"JV^©;p«r«. f!ffi:«?U'>V3'>/'«5/ 

x5^jps^) fce€r«t)ofcfe©*J»fc»*uv». 

mmn.'i-t\^x7)vs.-)-i&^ (^F^i&gson 
m) ofifias-r^j-fi^-e-fc'b©, -r;5:*3-^sa6« 

X^mhtzm^M\Z^^^XB¥ At:ma\yX\^^U^^h(D 

'S:m^^i>zL&.^^\im^m2Lmmz\yxm^^ (a) t 

a^-TKWeSS 1 2 ic C M P ?£ff o 
[0 0 4 3] CMP©|Sm, «FSSS»«d3 5 0nm/ 



(7) i|#Hip8-8 3 7 80 
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5 It. fi/h»i(iO0. 4tfmEiaigfc*5V>Ttt7*-< 
>i^a*i^2 0 0 nm-r?*D, 3 SIC. I^CVD^fcJg 
^ $ E^tf'^gS©WK©-&*>-B-g TX 

(lliS«93) *l8?^©WS;^^fc;feViTtt. WS«f(C^ 

Mt©ib^'ii (cu-BTA) f^ibu^^mmtm^^ 

«Satt>©x<y5^>i^j^5J-CJ; D C u*5xs/g^>i*'sn 
-E. . (±Jt|l^e<j;*:# < . C u ©fFa)tS©SttX:?i;i/:^ 

<rtx. "f-iy'^y ifi&momj^a^ s c m p <feff 

[0 0 4 4] -^rT?. **iS«ait?l±, CMP^fifi-rfT 
5«-&C:3ViTSi?g-rs, CMPSfija, «;^tf2 0'C 

mM<o3*,'prs.< Lh—D^i^miyX%^<. mmzm 

a. «ll;^lf2 0'C&TTll=SK©WS<£ffoTfei 

Vic 

[0 0 4 5] 02 (A) fC^TKWa»« 1 2 ^0 1 IC 

fflLfcW^?fiH±, 0. 1 2^}l/UyhJl'(D{ffJ~>> 
30 (C2 Hs Oj N) *gSSt0. 4 4*;P/Uy WW© 
ilKib*** (Hd O2 ) tfflJl-a-^Sf (Cu©Xy^ 

>ifm \z. mmm'ft.x^xy^i^wf- {^^m o 
nm) 45. zmmxx^m.^^. sstco. 001^ 
;u/u y h;w®'<>!/hUT\/— jw (Ce Hs Ns ) 
(.it^um ^mM\^xfs.^'h(Dx-&^. sfd. eF«#^ 
mmmiiA o o g f /cm= . wg^si 4fc<t 

[0 0 4 6] c:®i:#©cu®wa3^g*5j:rxx<>5^> 
i^i*s®ias&#tt<£P'^&„ ^®ife^<&0i otcsR 
40 -r, ;5:*5, iaatt*5-2'C30ie>Si>ji 0 o"c*-c^ft;3-& 
fc. 01 0A>e98&A^3&:J:5tc, mmm&^^n:x:y^ 

yifmmt. Sa®m (1/T) ©exponent iaUJt 

IS) \zitm\^tz.. z.n60if^y<Dm^i>^^mmmm<o 

mfkit:ii^}U^-E„^^U3iy'^yifmS.<Dmm::r. 
^)l'^-E..=S:'tn'etmi^^ii, E^uHmo. 7eV 

7®«#l4ftT*r). E.,<E..T*-&Ci:*»S. 
aft/x y ^>i^jift©jt®MttfiSef:*:€r < 
Lfc*ioT, CMP®fiaAt®iaT»-5Kf. CuE» 
50 ®v'-<'y-»i^fi*sS^!>-r.5. 



-621— 



13 

[0 0 4 7] 'A\z. Wfiias^^ia (2 4. 0*0 \zwl 

:£L.TCMP*fTofcli-&i:v ef«S«*14. 0*CIC 

K2 4S-r'?Tl»*Lfc^^W«i^7^ibfc, SIO 

BBilli** 1 0 iimomU^^-^^ 1 0 0 nm-^ 

[0 0 4 8] Jk\Z. WeSS^&^S (2 4. 0*0 \ZM. 
^LTCMPSrfTofcS^t. 4. O-CiC 

LT C M P *fTO fcS^OES<B 5 M m©5^W^ 5^ 

1 2tC^-r. 01 2>&^^HJ^:^^;^j;5(c, ffiMTCMP 
€:ff 5 :i t IC J; D , :t-/\'-3j? U -»i^W<Dx 5/ -< v 

[0 0 4 9] cMP^©cuaae)a:*sss*5<tt; 

5, 02 (B) c^f CMPtrJ;Of!*Ufct 

[0 0 5 0] *SliS#?IC*ViTtt, MWKKtbTCu 
LTCutt51-©^M. mtiAg. AK W^©K-t>^ 

[0 0 5 1] *SligWfc*ViTtt> Wee^tb 

T>'U;^eT©**fflV>fcJl^«Ct?V»Tgi?gLTliS 

©gESSt-r.57JI'5:J-ieT. Kft^^'>eT, 

-\'^r> HeT^^*fflV»fc*i^t:feViTt>l^»©5a**« 

[0 0 5 2] **Jfi«!9t:fetiTtt, Xy^>i^ 

tbTi^U -»*^iK*itrjSK^k*^*©il-&^j8tS: 

SyftKtTS H86K©il-&Kt. jiKfl^TKig (H2 O 

2 ) . ^MiS^K. :^V>7K^©K'ft:IPJt*^e.?S: 

j^^-r-san, «A«BTA®#asi*«:, i:n^*# 
fc«^tc«i»'^Tt>i^s©a*ji>«#e.ns. BTA 



8) #^¥8-83780 

14 

[0 0 5 3] *||JgfiS|lC:fcV^Ttt, ff0A<y HtC 

K©«R**-r^'b©T»n«A<, *ux;^ 

H, Sfctt^ne2S«£4±©S75:^/'^-/H^3iD-&t> 

^t)ofct>©*iitflC»*L.V'i. 

(«J6«i94) H 1 3 tt*%?l©W«;^SC«effl-rsW« 
ilg©-88*5^-riSieET?»S. ::©OTe^«C*5ViT 
W^i^Mi 4rtic?&«8i^K4 i/Ot^ttenrti 
5o ;i©?^^MmiS4 mc*. x?w->i/'U3-;i.a? 
©?^jKSraSg$-a--5itJcJ;D. W^iES 1 4:feJ;rm 
g/XyHl 3©fi**p®i-r«>::t**T€f*. WSJtfi 
©^5?$^i-©**M«i'5X7r'f A*-7?feD. ^mun 

tittS[bTfi$«**/h;5<> fie^**^isv^©-t?. aa 
20 w^n^m. ()^aiS4 2, 43) tc^i^^5tiT:feo. 

«l'©«}>?S;^X'1'-y5^4 4T?ISI^. f&JSI©li^«IK^^ 
S4 2:fej:t;4 3ICtt. •etl^'nW^^ftiS&^iK 4 5*3 

4©±:;&ttt. ?&^$nfc»e**ffe)£fii 4±fc^€r 

[0 0 5 4] i.um^^M-t^mmmm^m^^'z. -m 
pg©efs, f ftt)^ii-©w« m.m.mm) niium- 
30 ©w« (fiiawii) TCMPSfftjfc. ft*, ?&aiS4 

2©^^iaS?&24. CCtb. }^«g43©^®S 
S14. O'Ct-r-SCttC.fcD. Wg»mil&^iK4 5* 

j;r^-e©i^g5©we?id©M**2 4. o-ctcfitfuis 

W«?W«l&»iK4 6*j;tX-5-©rtaJ©W«»I©ta« 

7l^g5©*B*©iagfel 4. O'ClCfiSP^bS:. 

S 1 4 ©?&jBI«^K4 1 *?&aig4 2 tcSEJ^L.. 
«iS&J^»6 4 B^fflViT. P«ia**2 4. O'CtC^S 

wei^Wtt. BfJi»7^ffl©iKi8 o^tufc. -eroiie 

Wei^7^ra*^2^)-3 7#Tfeofc©-e. n— ©w 

[0 0 5 6] m-ommo^. mmme^m^m^s^i^ 

±b, WS^Sl 4©J^«K^^^4 lS:«r)#;S:X'f 
g^4 4(C<fcO?&«S4 3lcS^b. ^SlcWe«fil4 
rttC14. 0'C©?&a)*^«i^Sii--5t*lC. v'x^/h 

/X)V4 7*»t,?&aisnfc*fi**ieifr5;:i:tc±r), 
50 1 3^ffi©ss*^*?ji 4t:icftom^T, mmmmi^ 



—622— 



(9) 



#S¥8-8 3 7 8 0 



15 

[0 0 5 7] JJcC. WSSnfeCuSSitCfett^T^^ V 
[0 0 5 8] 

[01] 2fi:^M©W«^r (Cffiffl 3 nSW^^gSr^T 



16 



[0 2] (A) , (B) \t^wsi<»mm:^m(n-'-^m 

[03] :$'%IS©0r^:^i£(C:^(t-6«f£&i[^6riiiSft 

t©n«s**-ri^57. 

[04] *%?9®W«^ftC:feltSBTA©SftI«tC** 



7. 

[0 5] i^%'m<omm:timz^ni>mmB.iitmmm& 

[06] *5!?g©WS*SlC:felt^EI6«aa:5''f 

y«t©H»«s^-ri'77. 

[0 7] (A) , (B) «*S!IB®5ff«:&j£©«!©IIJS 
[08] *^M©W®55ffilC:fel-J--5iS«1i<i:x^ >y-» 

[09] ^(Jimm^m^wm-^kJsbnmm®. 

[010] *5g|B©P«*ffi«ci5tt-5if«jgSi5i;tXx 

5'^>i^5^©iasttfiFtt*^-ri^77. 
[011] :^^^(Dmmi3m\zisn^wsmii^x 

[01 2] *^ia®BfS7&j£lc*Jlt^.x^"y>'>^mt 

wmraa:©ii«&^-ri^97. 
[01 3] *^i«©ffjg;&sfcffifflsnswB^e©- 

[0 1 4] *fS??©W«;?ffiC*tt5EISetv'^ y 5^ 

a> >^^fia:©M^«*-r^57. 
[^^©Si9^1 

1 l-*^5'Y->i^3f:-'l':5'. 1 2-t 
WS/t^/H. 14-Pe)e«, 15- 

1 6 -mmm. 2 1 - v' u n >stg, 
itm. 2 24- 
ei, 3 1-?3'>«!. 3 2- 

4 2, 4 3 - -?&^gg, 4 4-^DSAX'f 4 5, 

4 6 -W^ftif&^^Sgv 4 7 -i^x i/ h y x;k 



1 3 - 

2 2-->U3>K 
■^{t.^^>m. 2 5-Cu 

•wK, 4 1 -y&an^gs. 



[01] 



[03] 




noooo 




—623- 



#^¥8-8 3 7 8 0 




—624— 




—625— 



(12) 



#^¥8-8 3 7 80 



[01 11 



imi 2] 





400 










4 






f 


30O 


















200 










flifl 




/ V»«t4.0CO«^ ^^^^^^^^^ 




ICO 






O 


i^'^ . . 1 1 1 l__J L 



50 



[1 31 



5 '"^K^ 



41 




100 




+ 50% +800% 



[014] 




lOO 



»^;rimsiSriJ«^E&f«iTBr33Sfli i* 



—626— 



